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The Bangladesh Bureau of Statistics (BBS) conducted a Health and Morbidity Status Survey in 2012, where self-reported data were collected on multimorbidity. 26 Khanam and colleagues conducted a study on multimorbidity in Bangladesh in 2011, where they only collected data for nine specific diseases by clinical examination 27 ; however, they failed to include diabetes, respiratory tract infection, upper gastrointestinal (GI) tract disorders, lower GI tract disorders, as well as many other chronic diseases that have been found as most prevalent among the elderly in many other studies. 28 Understanding patterns and identifying common clusters of chronic diseases helps policymakers, researchers, and clinicians to understand the needs of the care process better and to potentially save both provider and patient time and cost. There are few such studies on particular clusters of chronic conditions that comprise the patterns of multimorbidity. To the best of our knowledge, there are currently very few studies in Bangladesh describing specific patterns of multimorbidity among the elderly. Therefore, the aim of this study was to estimate the prevalence and patterns of multimorbidity among elderly people in Bangladesh.
| ME THOD

| Study participants
This cross-sectional hospital-based study was conducted in two tertiary-level hospitals in Bangladesh. The target population included all hospitalized patients aged 60 years and older with a diagnosed condition reported in their medical records. We excluded from the study individuals who were: in the advanced stage of chronic disease, undergoing treatment with antiviral therapy, having neurological or communication problems, or from the criminal and/or mental ward.
| Study design and sample selection
A two-stage stratified sampling procedure was used in the study. In the first stage, two medical college hospitals were selected randomly from 29 medical college hospitals in Bangladesh. A complete list of the hospital wards was carried out from all of the selected hospitals and then a complete bed listing was carried out in the selected hospital to prepare a sampling frame for the second-stage selection of respondents. In the second stage of sampling, the respondent was selected from the list proportionately to provide statistically reliable estimates.
| Sample size
The sample size was estimated to be 381 by using the key variable, that is, prevalence of multimorbidity among the elderly population was P = 0.54, q = 0.46, and d = 0.05. 27 After using the design effect 1.5, the sample size was 572. 29 A total of 572 respondents were interviewed for the study; however, six respondents were unable to answer questions about psychological distress and healthrelated quality of life. Finally, 566 respondents were included in the analysis.
| Outcome variable
We considered multimorbidity as the outcome variable.
Multimorbidity was defined as existence of two or more chronic conditions within an individual. This definition was chosen as it best fits the context of this research question and is one of the most commonly used definitions across the literature.
| Instruments and data collection
Data were collected during April to June 2017 by a structured questionnaire through face-to-face interview. Socioeconomic and demographic variables were collected from the medical records and clinical variables were collected from diagnosis reports and interviews with the respondents. The Cumulative Illness Rating Scale (CIRS) was used to calculate the pattern of multimorbidity. 30 The CIRS uses the presence of illness in each of 14 organ domains plus a measure of severity of each domain to provide an index of total chronic medical illness burden. The 14 organ domains that are included in the scale are cardiac, vascular, hematological, respiratory, ophthalmological or ear-nose-throat (ENT) system, upper or lower GI, hepatic, renal, genitourinary, musculoskeletal, neurological, endocrine, and psychiatric. This instrument was chosen because it takes the severity of the illness into consideration, it is not only based on a simple account of the number of medical conditions within a person, and also due to the easiness of the structure of the instruments. 
| Statistical analysis
Descriptive statistics were used to measure the prevalence of multimorbidity in this analysis. older-old (80+ years) groups, respectively. The majority of the respondents were Muslim (91.4%), followed by Hindu (7.6%), and other religions had much lower proportions (<1.0%). About two-thirds (74.12%) of the respondents were from rural areas and only 25.53%
| RE SULTS
were from urban areas. Among the respondents, 68.7% were currently married while 25.9% were widowed. Almost half of the population (47.9%) had no education, whereas 24.3% had primary education and only 7.8% had completed higher secondary education. About 42.3% of the respondents were completely economically dependent on others, 25.2% were partially dependent, and 32.2%
were not dependent on others. Table 2 presents the prevalence of disease according to the CIRS domains. Here, six domains are excluded due to low frequency. In the cardiac domain, ischemic heart disease (n = 68), congestive cardiac failure (n = 11), and cardiomyopathy (n = 9) were most prevalent, whereas COPD (n = 51), bronchial asthma (n = 28), and pulmonary tuberculosis (n = 23) were the most prevalent diseases in the respiratory domain. In the vascular domain, vertigo (n = 27) was the most prevalent. In the ENT domain, age-related cataract (n = 44) was the most common, followed by chronic dacryocystitis (n = 22), epistaxis (n = 15), and pterygium (n = 9). Diabetes mellitus (DM) was the most prevalent disease in the upper GI domain: Out of the 566 respondents, 156 had DM. After DM, acute stroke was the next most prevalent disease in the upper GI domain, followed by chronic kidney disease (n = 35) 32 and hepatitis (n = 31). 31 The prevalence rates of diseases according to their domains are presented in Figure 2 , which shows that in the cardiac domain, most of the respondents had three diseases (47%) and 20% had four.
Among the respondents, 55.9% had three diseases along with hypertension. Within the vascular domain, 44.2% of respondents had four diseases, followed by 16.3% with three diseases, and 27.9%
with two diseases. In the ENT domain, 44.7% of respondents suffered from three diseases and 1.8% had four diseases.
The overall prevalence of multimorbidity was 56.5%, with a higher prevalence among women (64.2%) than men (54.2%; Figure 3 ). The most prevalent diseases among respondents by sex are presented in Table 3 . Overall, hypertension (75.4% males, 24.6% females) and DM (80.1% males, 19.9% females) were the most prevalent diseases in both sexes. Ischemic heart disease was the third most common chronic condition (60.3% males, 39.7% females) among the elderly followed by COPD (90.2% males, 9.8% females).
The numbers of diseases according to respondents' age groups are presented in Table 4 . The table shows that the prevalence of disease was highest among the young-old (60-69 years) group than in the middle-old (70-79 years) and older-old (80 + years) groups. This result was similar to the study conducted by the BBS in 2015, which reported that the population aged 60-64 years had a higher proportion of health problems than other elderly groups.
33 Table 5 presents chronic health problems with a prevalence >2%
and their co-occurrence rates (least prevalent diseases are excluded).
It shows that respondents with hypertension have a higher tendency to be multimorbid as 95.7% of respondents suffering from hypertension were multimorbid. Similarly, 95.2% of respondents with DM were multimorbid. Respondents with stroke, ischemic heart disease, age-related cataract, chronic kidney disease, vertigo/dizziness, and liver cirrhosis also had a greater tendency to be multimorbid than others. 
TA B L E 2 Prevalence of diseases according to domains of the Cumulative Illness Rating Scale
Cervical disc prolapse (12) Liver cirrhosis (26) Congestive cardiac failure (11) Severe anemia (12) Bronchial asthma (28) Chronic dacryocystitis (22) Acute stroke (83)
Benign enlargement of prostate (1) Swelling of face (9) Pituitary adenoma (8) Cardiomyopathy (9) Non-Hodgkin lymphoma (4) Pulmonary tuberculosis (23) Epistaxis (15) Chronic kidney disease (35) Carcinoma of thyroid (2) Metabolic acidosis (4) Myocardial infarction
Severe pneumonia (11) Pterygium (9) Hepatitis (31) Carcinoma of head (1) Diarrhea (1) Tachycardia (2) Bronchial carcinoma (7) Glaucoma (6) Breast cancer (29) Cervical radiculopathy (1) Edema (1) Acute myocardial infarction (1) Laryngitis (5) Otitis media (5) Abdominal pain (15) Multiple myeloma (1) Polycystic ovarian syndrome (1) Bronchitis (4) Pharyngitis (4) Goiter (13) Tonsillitis (4) Gastric carcinoma (10)
Carcinoma of tongue (1) Carcinoma of the colon (9) Sinusitis (1) Hernia (9) Sleep apnea (1)
Jaundice (9) Vocal cord tumor (1)
Renal stone (8) Xerophthalmia (1) Irritable bowel syndrome (7) respondents suffered from asthma and COPD and 2.47% of respondents suffered from cardiovascular disease and hypertension.
| D ISCUSS I ON
This hospital-based study reporting the prevalence and pattern of multimorbidity among the elderly population in Bangladesh is the first of its kind to consider all diseases. In this study, multimorbidity was defined as the presence of two or more chronic health problems in an elderly person, which is consistent with most of the literature. 21, 34 While previous studies in Bangladesh have collected self-reported data, this is the first study where the prevalence and pattern of multimorbidity have been measured from hospital-based medically diagnosed report data. Thus, the prevalence and pattern of multimorbidity presented in the study are based on more authentic data than self-reported disease data.
The overall prevalence of multimorbidity was 56.4% with a higher prevalence among females than males. Similar findings were observed in previous studies in Bangladesh, 26 the Netherlands, 34 Denmark, 35 Kosovo, 32 and Portugal. 21 This study found that the major diseases among the hospitalized elderly population of Bangladesh were hypertension, DM, acute stroke, COPD, ischemic heart disease, and cataract. Similar results were also found in several other studies in Bangladesh and other developing countries. 6, 11, 21, 27, 36, 37 However, these findings are different from the Health and Morbidity
Status Survey of Bangladesh, where self-reported data showed that fever (21%) was the most prevalent disease, followed by arthritis (15.2%), high blood pressure (10.3%), diabetes (7.2%), and peptic ulcer (6.5%). Multimorbidity often increases with the increase of age.
Similarly, a study in the Netherlands found multimorbidity rates of 22.7%, 39.1%, and 59.2% in patients aged 55-64 years, 65-74 years, and 75+ years, respectively. 34 A study from Denmark also found that 25.9% of patients aged 45-64 years were multimorbid, whereas the multimorbid rate was 58.65% for those aged 65-84 years. 35 In contrast, this study found that young-old respondents (aged 60-69 years) were more likely to have multimorbidity than middle-old and older-old respondents, which is consistent with a survey by the BBS in which the respondents aged 60-69 years had higher rates for multimorbidity. 33 The common combination of musculoskeletal morbidity with vascular and upper GI problems may result in a non-steroidal anti-inflammatory agent increasing the severity of the other two morbidities, particularly in older patients. 38 This research has described the prevalence of multimorbidity and identified some common patterns of multimorbidity in a cross-sectional sample of the hospitalized elderly in Bangladesh. Previous studies examining the prevalence of multimorbidity have largely been limited to the elderly, [39] [40] [41] [42] indicating that multimorbidity is a condition of old age.
However, the present study found that most of the respondents aged 60-69 years had higher rates of multimorbidity, 33 which indicates that multimorbidity is not a condition affected just by age. 43 Mercer et al 44 have argued that future studies "must begin to investigate multimorbidity across a life-course." Our findings provide further evidence on the importance of multimorbidity research across the life-course.
This study provides some common combinations of diseases as some conditions appear in more than one cluster, which may be vital in designing guidelines and strategies for prevention and care
for people with multimorbidity. The structure and the tools of the study could be helpful for conducting a large-scale hospital-based study with a reliable diagnosis of diseases of elderly people. A large hospital-based sample with reliable diagnosis data at an individual level is required to access the multimorbidity prevalence and patterns. This study paves the way for a future study with a bigger sample that could yield a model of wider generalizability.
Future studies should focus on the multi-dimensions of the consequences of multimorbidity in Bangladesh. Disease-oriented guidelines should be adapted to clinical realities to overcome the complexities of multimorbidities. 45, 46 Future research in similar socioeconomic settings in other countries may focus on hospital-based diagnosis of diseases to identify multimorbidity rather from self-reported data. Vital sources of pathogenesis and recovery are needed to aid researchers, clinicians, and policymakers to move forward in a sensible and sustainable manner. To overcome the complexities of multimorbidity, greater focus is needed on the development of contextualized treatment protocols for the management of co-morbid conditions. Again, coexistence of multimorbidity has been found to be associated with adverse outcomes, which create burden on the health-care sector.
Identifying the authentic prevalence and patterns of multimorbid patients or patients who are at risk to develop multimorbidity may help the policymakers to formulate effective prevention strategies for the country and can be implemented successfully at the field level.
| Limitations of the study
As a hospital-based study is very challenging for a country like Bangladesh, it was a major challenge to explain to the respondents and their family members about the reason behind this study and the underlying benefit to them. Many respondents were curious to know whether they would receive any financial benefit from the government. In addition, the study was limited to two district hospitals in
Bangladesh. This research can be extended to other districts in future to provide a probable solution to the problems faced by the elderly that can be useful for the decision-makers for policy implications.
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